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% Br, William D. Sigwbrtlv a citizen ofthe United States, do hereby declare that: 
1,, IamMin^i&f^ 

E Jhaw^ Reserve tkMmsky^ 

Cfeveknd, OH, wfaicOi was granted to m in 1970. 
I, I have worked in fields of physical and polymer chmi^ 

and ft pede^ 39 years doing pr^ development research 

as well^^ iiiih^ and ek^me^^^ 

4: l^ataral fib$m we adctedtop^yol^ e>g.* iKsi)^ 

polj^tiyl^ 

polyolein composition. The addition of the nata$ fibers increases the tensile modtilnB 

ofte^ wood. 
%■ Ootrpl^age^ 

in#e resiii and to increase interl^^ 
&. Coupling agents consisting essentially of a rigid tenSbpl^tic pol^ropylene 

homopolyto^ that are grafted with a polar monomer improve Aspersion and increase 




interfacial adhesion while maiiitainitig the tensile modulus of the ^ natiiral fiber-fitM 
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7. Adding a coupling agent comprising a rubbery copolymer, such as propylene-ethylene 
copolymer or propylene-ethylene-ethylidene norborene terpolymer, to a natural fiber- 
filled polyolefin composition would reduce the tensile modulus or stiffness of the natural 
fiber-filled composition. This is contrary to the desired effect, i.e., a natural fiber-filled 
polyolefin composition having a greater modulus or stiffness. 

8. To demonstrate the effects of adding coupling agents comprising rubbery copolymers to 
natural fiber-filled polyolefin compositions, I tested various natural fiber-filled 
polypropylene compositions and measured the tensile moduli of these compositions. The 
results of the testing are shown in Table 1. 

Table 1 



Effects of Rubbery Coupling Agents on Natural Fiber-Filled Polypropylene 



©lend 


Natural 
Fiber, 
phr* 


Polypropylene, 
phr** 


Maleic Anhydride 
Grafted 
Polypropylene 

phr 


Maleic 
Anhydride 

Grafted 
Propylene- 
Ethylene- 
Ethylidene 
Norborene 
Terpolymer^**** 
phr 


Tensile 
Modulus, 
MPa. 


Decrease 
in 

Modulus, 

% 


1 


31.9 


66 


2 




: 2,541 






31.9 


63 


1 


4 


1,496 


41.2% 


3 


53.2 


44.7 


2 




3,397 




4 


53.2 


41.7 


1 


4 


1,946 


42.7% 



anhydricle. 

M--$ s#pnd i)mM^MM t^W^^ik^^^^^ rigid IB co^tog 

agent with a rubbery EPDM coupling a^ natural 
filler particulate starch. Resets are mmrtwfi^ 
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Table 2 



Effects of Rubbery Coupling Agents on Natural Fiber-Filled LLDPE 





iNamrai 
phr* 


ijjLfiJJr Jb, pnr 


MpeiC 

Polveihvlene 
HqMo^ 
phr 


Maleic 
/u^y^irioe 

Grafted 
Propylene- 
Ellens- 
EthylMeae 

Te^olj^ 
phr 


i ensile 

MOOTiUS* 
MPa 


Decrease 
in 

lyJLUVlL UlUo, 

% 


1 


w 


68.0 


1 




993 




2 


30 


68.9 


0.5 


M 


817 


17.7% 


t 


30 


68.9 




1 


642. 


. 35.3% ; 



****Roya ethylidene nobomeiie ^ol^^ grafted with % 



& As show in tables l and % tensile moduli of the natural fiber-jS^polyolefin 

e®l^sMc^ with the M^iOil of oo^ ^oi^prisiiig 

rub^ a polar monomer* ^g», maleio a^ipMde, 



10> T3ie ^ wt% of maleie arihydride grafted ho^ inaleic 

a^ydk^ coupling agent w®$& %$m m 

.^aignilc^it ;eff&$ on 13m essential nature of the! mmlimtmnp^^^ and woiild 




re befeed to be true; w&$^e?^t these statements were made with the 
|g£ite the like so or imprisonrnent, 



ISlXSvC. §1001 and &at such willM 
validity of the any patent issued thereon. 
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